Purpose: To identify the morbidity patterns causing blindness in children attending schools for the blind in Chennai and comparing our data with similar studies done previously. Methods: A cross-sectional prevalence study was carried out in two schools for the blind in Chennai. Blind schools were visited by a team of ophthalmologists and optometrists. Students with best-corrected visual acuity (BCVA) worse than 3/60 in the better eye were included and relevant history was noted. Every student underwent anterior segment evaluation and detailed fundus examination. Morbidity of the better eye was taken as cause of blindness. Health records maintained by the school were referred to wherever available. Results: The anatomical causes of blindness include optic nerve disorders in 75 (24.8%) cases, retinal disorders in 55 (18.2%), corneal disorders in 47 (15.6%), lens-related disorders in 39 (12.9%), congenital anomalies in 11 (3.6%), and congenital glaucoma in 20 (6.6%) cases. The whole globe was involved in six cases (1.99%). Among conditions causing blindness, optic atrophy seen in 73 (24.17%) cases was the most common, followed by retinal dystrophy in 44 (14.56%), corneal scarring in 35 (11.59%), cataract in 22 (7.28%), and congenital glaucoma in 20 (6.6%) cases. Conclusion: It was found that avoidable causes of blindness were seen in 31% of cases and incurable causes in 45%. Optic nerve atrophy and retinal dystrophy are the emerging causes of blindness, underlining the need for genetic counseling and low vision rehabilitation centers, along with a targeted approach for avoidable causes of blindness.
Blindness is a worldwide problem with a significant social and economic impact on society. The WHO has defined blindness as visual acuity worse than 3/60 in the better eye with best correction. [1] Childhood blindness is an important cause contributing to the burden of blindness worldwide. [2] Data on the prevalence and causes of blindness in children are required for planning preventive and curative services. As per a 2001 survey, the prevalence of childhood blindness in India is 0.8/1000, [3] with almost half of the causes being preventable or treatable.
Although the prevalence of blindness in children is relatively low compared to adult populations, it negatively affects the development, education and employment opportunities of children, as well as the quality-adjusted life years of society as a whole. This can have far-reaching implications for the quality of life of children and the affected families. [4] Information on the major causes of blindness in children is required to plan effective programs for prevention of the same. [5] Population-based accurate data on the causes of childhood blindness are difficult to obtain in a developing country like India, as very large sample sizes would be required for cross-sectional surveys. Examination of children in specialty institutions and tertiary care centers has been used to provide data on childhood blindness, but possible sources of bias must be borne in mind due to regional differences in the population under study.
The variability in the major causes of blindness in children from different parts of the world is determined by socioeconomic development and the availability of primary eye care services.
In developed countries, lesions of the optic nerve predominate as the cause of blindness, whereas corneal scarring is the major cause in low-income countries. [6] The most frequently affected parts are the whole globe, cornea, retina, optic nerve, and lens. [7] India has around 320,000 children with blindness, and hence childhood blindness has been given special priority in the Vision 2020 program. [8] Periodic population-based surveys are thus important to track changing trends in the causes of blindness and evaluate the effectiveness of preventive programs.
Methods
This cross-sectional study was conducted by visiting the following schools for the blind in Chennai.
• Little Flower Convent, T Nagar, Chennai • St. Louis school for the Blind, Adyar, Chennai.
After getting clearance from the Institutional Ethics Committee, the schools were visited. Written informed consent This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms.
For reprints contact: reprints@medknow.com for the study was obtained from the headmaster/principal of the school and the parents of the students.
The UNICEF defines childhood as lasting till the age of 16 years. As per the WHO, blindness is defined as visual acuity of worse than 3/60 in the better eye. [1] Inclusion criteria included students up to 16 years of age with BCVA of worse than 3/60 in the better eye. A total of 302 students satisfied the criteria and were included in the study.
A team comprising ophthalmologists and optometrists visited the school premises to examine the students. Detailed history of all students, including family history, was noted. Visual acuity testing using Snellen chart and tumbling E chart was done. For children unable to comprehend E chart, ability to count fingers and to perceive light was assessed. Anterior segment examination was done using a torch with magnifying loupe and slit lamp. This was followed by a detailed fundus examination after dilatation with indirect ophthalmoscope. Children were examined in the presence of their class teachers. Health records maintained by the school were assessed wherever possible.
The children were classified on the basis of the anatomical site of their defect. Congenital anomalies comprising involvement of various anatomical structures were grouped separately.
In cases where both eyes had different conditions, the diagnosis of the better eye was taken as the cause of blindness. Cases in which primary pathology could not be ascertained were put in a separate group. SPSS 11.0 was used for data entry and analysis.
Definitions
The WHO classifies blindness as best-corrected visual acuity (BCVA) worse than 3/60 in better eye.
[1] It can be further categorized. Category 3 includes BCVA worse than 3/60 but better than 1/60. Category 4 includes BCVA worse than 1/60 up till perception of light. Category 5 includes absolute blindness [ Table 1 ].
Results
A total of 302 students fulfilling the inclusion criteria were included in the study. Out of the 302 students, 141 were male (46.7%) and 161 were female (53.3%). The mean age of participants was 9.2 years with minimum age being 5 years and maximum being 16 years.
Out of 302 students, two had albinism whereas one had associated congenital talipes equinovarus. A total of 65 students (21.5%) had a history of blindness in the family, whereas 216 students (71.5%) did not [ Table 3 ].
All participants included in the study had BCVA of < 3/60 (the WHO criteria for blindness) and were classified into WHO categories as per visual acuity in the better eye.
Of 302 students, 46 (15.2%) had absolute blindness with no PL (Category 5). Among the remaining, 93 (30.8%) were in the WHO Category 3 whereas 163 (53.4%) had Category 4 visual impairment [ Table 2 ].
Among patients with no PL vision, 7 (15.2%) had a positive family history of blindness.
Among students giving positive family history, 7 (10.2%) had absolute blindness, 37 (56.92%) had Category 4 visual impairment, and 21 (32.3%) falling in Category 3.
Among the anatomical causes of blindness, the optic nerve was found to be the affected site in 75 (24.8%) cases, whereas retinal disorders were seen in 55 (18.2%). Other sites included cornea in 47 (15.6%) cases, lens in 39 (12.9%) cases, congenital anomalies in 11 (3.6%) cases, and whole globe anomalies in 6 (2%) cases. Congenital glaucoma and buphthalmos were found in 20 (6.6%) cases. Students for whom the primary cause of blindness could not be made out were grouped separately as indeterminate: 33 (10.9%) cases. This included conditions such as phthisis bulbi for which primary etiology was not known [ Table 4 ].
Corneal disorders, whole globe anomalies, and indeterminate causes contributed more to Category 5 blindness, whereas optic nerve lesions and retinal disorders contributed primarily to Category 3 and Category 4 [ Table 5 ].
Among conditions causing blindness, optic atrophy (73) (24.17%) was the most common cause of blindness, followed by retinal dystrophy in 44 (14.56%), corneal scarring in 35 (11.59%), cataract in 22 (7.28%), congenital glaucoma in 20 (6.6%), aphakia in 10 (3.3%), pseudophakia in 7 (2.3%), retinal detachment in 8 (2.65%), and microphthalmos in 5 (1.66%). 
Discussion
This study of data regarding childhood blindness is important as it reflects the burden of the problem in our country. Of the 407 million children in the pediatric age group, 320,000 are blind apart from 9.2 million children who have refractive errors.
[9]
There are regional variations in the data collected from across the country due to unequal distribution of health-care services. In previous studies, corneal scarring due to Vitamin A deficiency and measles were the most common causes of blindness. [10] However, later studies have demonstrated a change in trend with globe anomalies and retinal causes becoming more common. [11] [12] [13] This change can be attributed partly to successful immunization programs implemented in the country, although bias due to different population samples must be borne in mind.
In the present study, the most common cause of blindness was optic nerve atrophy (24.17%). This is in contrast with recent studies in which whole globe anomalies were the most common anatomical cause of blindness. [12] [13] The reason for this difference is difficult to ascertain, but may be attributed to the fact that in our study, we have grouped conditions caused due to unknown etiology such as phthisis bulbi separately. Furthermore, many studies have taken inclusion criterion as vision worse than 6/60, but in our study, it was worse than 3/60, as defined by the WHO. As our study was conducted in an urban setting, regional bias might have played a part. Retinal dystrophies (14%) were the second most common cause and are hereditary in etiology and hence untreatable.
Preventable and treatable causes of blindness were present in a significant number of patients.
Of preventable causes, corneal scarring contributed to 11.59% of cases (35 out of 302). The exact cause of corneal scarring was difficult to gauge at this time but can be attributed to Vitamin A deficiency, measles, and trauma. Among treatable causes, lens-related causes and glaucoma contributed to 19.5% of cases.
Cause of blindness could not be established in 10.9% of cases. This reflects limitations due to the absence of proper blindness registers, lack of health records of the children as well as lack of examination of family members of some children. Retinopathy of prematurity was seen in three cases.
Overall, 31% of children had either preventable or treatable causes of blindness, which was comparable to previous studies. [14] These figures indicate the importance of health programs running at the primary level as well as need for continuous surveillance of these strategies. The incidence of preventable corneal blindness has come down in the past decade owing to effective immunization coverage, health education, and nutrition supplementation programs. A wider coverage and target-specific approach should be continued for the elimination of preventable causes of blindness, as per VISION 2020.
There is a need for pediatric ophthalmic services in India at the community level for treatable conditions such as cataracts, aphakia, and glaucoma. This can be achieved by providing pediatric eye care services with facilities for early screening and intervention. One pediatric eye care center per 10 million people is the recommended norm. [15] Recent studies indicate that incurable conditions such as optic atrophy, retinal dystrophies, and congenital anomalies including whole globe anomalies are emerging as the major cause of blindness and visual impairment in children (44.3% of cases). This is in contrast to previous studies, as well as the data collected from underdeveloped countries, in which corneal causes, retinopathy of prematurity, and lens-related causes were important. The exact reason for the changing trend is difficult to ascertain, but increased health services might have a role to play. There might be regional differences in the trends depending on whether the study is conducted in a rural population in remote areas or an urban setup.
A total of 21.5% (65 out of 302) of children gave a history of at least one of the parents or siblings suffering from blindness. This is comparable with recent studies in India and Indonesia. [16] In upcoming years, genetic counseling will play an important role, at least in preventing hereditary causes of blindness.
As VISION 2020 aims at eliminating preventable and treatable causes of blindness, a comprehensive approach is required for the effort. It should include monitoring and augmentation of the current screening and immunization programs at the primary level as well as establishment of pediatric ophthalmic surgery units.
A large population-based cluster study is required with a large sample size to confidently confirm the changing trends in childhood blindness patterns.
As avoidable causes of blindness are decreasing, a focus should also be placed on screening and rehabilitation of children with nonavoidable blindness. This can be done by providing rehabilitation and vocational training. [17] 
Conclusion
Childhood blindness has been a special priority area in VISION 2020. The aim is to decrease the global level of childhood blindness from 7.5/10,000 children in 1997 to 4/10,000 children in 2020. Due to an active and aggressive approach, we have been able to bring down the incidence of avoidable causes of blindness to some extent. Still, more effort is required in terms of providing health-care services. Avoidable causes of blindness include corneal scarring due to Vitamin A deficiency, cataracts, glaucoma, and ROP, which have to be dealt with effectively.
Recent data have indicated an increasing prevalence of nonavoidable blindness. In such a scenario, there is an urgent need for rehabilitation programs for these children to enable them to lead a rewarding and self-dependent life in the future.
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